, on behalf of the REPROSTAT 2 group Background: As part of the REPROSTAT2 project, this systematic review aimed to identify factors associated with teenage pregnancy in 25 European Union countries. Methods: The search strategy included electronic bibliographic databases ( to May 2005, bibliographies of selected articles and requests to all country representatives of the research team for relevant reports and publications. Primary outcome measure was conception. Inclusion criteria were quantitative studies of individuallevel factors associated with teenage (13-19 years) pregnancy in EU countries. Results: Of 4444 studies identified and screened, 20 met the inclusion criteria. Most of the included studies took place in UK and Nordic countries. The well-recognized factors of socioeconomic disadvantage, disrupted family structure and low educational level and aspiration appear consistently associated with teenage pregnancy. However, evidence that access to services in itself is a protective factor remains inconsistent. Although further associations with diverse risk-taking behaviours and lifestyle, sexual health knowledge, attitudes and behaviour are reported, the independent effects of these factors too remain unclear. Conclusions: Included studies varied widely in terms of methods and definitions used. This heterogeneity within the studies leaves two outstanding issues. First, we cannot synthesize or generalize key findings as to how all these factors interact with one another and which factors are the most significant. Second, it is not possible to examine potential variation between countries. Future research ensuring comparability and generalizability of results related to teenage sexual health outcomes will help gain insight into the international variation in observed pregnancy rates and better inform interventions.
This second phase, REPROSTAT2, aims to assess the usefulness of these indicators for the enlarged European Union, with particular emphasis on adolescents and young adults. Among its objectives is to develop and pilot a youth reproductive health survey. This systematic review aims to identify factors associated with teenage pregnancy for use in the future surveys.
EU public health policy on teenage sexual health aims to reduce the burden of sexually acquired infection and reduce unwanted teenage pregnancies that may limit education, employment and life-long career opportunity.
2,3 Identification of factors associated with teenage pregnancy and collection of such information by international surveys, would provide important insights for individual member states.
Previous studies examining risk factors related to teenage pregnancy in Europe represent 'macro-level' reviews of social and population characteristics such as the overall wealth and income distribution of a country, the average years of education and strength of religion. 4, 5 Our review focuses on micro-level factors (characteristics of the individual as well as attributed small area characteristics of socioeconomic deprivation) associated with teenage pregnancy. Two key studies influenced the design of this review, namely a systematic review by the UK NHS (National Health Service) Centre for Reviews and Dissemination 6 and the European Health Behaviour in School-aged Children (HBSC) study. 7 The CRD review included US studies and identified factors associated with teenage pregnancy within six broad themes including individual, family, educational, community, socioeconomic and contraceptive factors. 6 In the protocol of the HBSC survey, Currie et al. 7 identified factors associated with inter-personal and sociocultural variables (such as self-esteem, risk behaviour and attitudes towards parents, teachers and schools).
The objective of this study was to review the micro-level studies from all contemporary European Union member states from the last 10 years to identify possible risk or protective factors of teenage pregnancy. The extensive US literature was excluded because social and cultural differences may limit the generalizability of American findings to European country settings and policy.
Methods
Electronic searches (1995 to May 2005) were undertaken using MEDLINE, EMBASE, Applied Social Sciences Index and Abstracts (ASSIA) and Social Science Citation Index (SSCI) to identify potentially relevant studies. Three search facets, 'adolescents', 'EU countries' and 'pregnancy', were used with an additional facet of 'factors' also applied to larger databases such as MEDLINE and EMBASE. Additional references were located through searching the bibliographies of selected articles and by requesting the EU country representatives of the REPROSTAT research team for relevant reports and publications. There were no language restrictions.
All factors potentially associated with teenage (age 13-19) pregnancy at the level of the individual, such as sociodemographic, social, economic and psychological variables, were included. For the purpose of the review, the term 'factor' does not imply causality but only associations. Only studies with some form of statistical analysis using comparison between groups (e.g. cross-tabulations, regression) were included. The key outcome measure was pregnancy (conception); studies that only used intermediate or proxy outcome measures of pregnancy, such as childbearing (parenthood) or sexual behaviour, were excluded.
The methodological quality of included studies was assessed using a checklist, although studies were not rated or excluded on the basis of the overall quality rating. Study selection, quality assessment and data extraction were undertaken by one reviewer and checked by a second reviewer. The study design and other characteristics of included studies are summarized in table 1.
Results

Included studies
A total of 4444 abstracts were screened, 266 full-records were examined for relevance and 20 studies met the inclusion criteria. Of the studies included, 12 were conducted in the UK, 7 in the Nordic countries and one study in Hungary.
The methodological quality of the included studies varied considerably (table 2) . Studies also varied in their settings: population characteristics and representativeness, target age groups, method of data collection and analysis (see table 1); and some factors were assessed in only one or two reports. Of note, definition of outcome variables also varied. Thus, it was not possible to examine potential variations across different EU countries or between teenage sub-groups.
Findings are presented by factors grouped into six broad headings: (i) sociodemographic, (ii) family structure and stability, (iii) educational, (iv) risky health behaviours, (v) sexual health knowledge, attitudes and behaviour and (vi) service accessibility and acceptability.
Factors associated with teenage pregnancy
Sociodemographic factors
The most consistent risk factor for early pregnancy was lower socioeconomic status. Of the five UK studies which investigated the link between pregnancy and area deprivation all found a strong association: the areas with higher levels of deprivation were found to have higher conception rates. [8] [9] [10] [11] [12] Two further studies (using variously defined parental socioeconomic status derived from adolescents' self-report) supported the increased risk of early pregnancy associated with lower socioeconomic status, 13, 14 whereas one study found no such significant association. 15 Few studies investigated the association between ethnicity and teenage pregnancy. One study found that individuals living in areas with more ethnic minorities had higher teenage pregnancy rates, although this association was no longer significant after adjusting for socioeconomic deprivation. 8 Using mother tongue as a proxy for immigrant status, one descriptive study conducted in a Swedish city reported that male teenagers from bilingual families were more likely to have made their partners pregnant than those from monolingual families. 16 In contrast, one Finnish study reported that Swedish-speaking teenage girls had a lower pregnancy risk than the Finnish-speaking counterparts. 13 This was partly explained by the fact that Swedish speakers in Finland tend to come from higher socioeconomic groups.
Three studies assessed whether early physical development was associated with early pregnancy. [15] [16] [17] Only one descriptive study found this to be a risk factor. 16 Four studies reported higher teenage pregnancy rates in urban areas. 9, 11, 13, 18 However, in two of these studies, this association appeared to be confounded by other factors such as deprivation and family type. 11, 13 Vikat et al. 13 found persistent regional variation in Finnish teenage pregnancy rates (1987-98) with higher rates in less developed northern and city settings that remained after allowing for socioeconomic status. It was argued that pregnancy rates in Finland were considerably lower than other European countries and this may explain the relatively small socioeconomic differentials observed compared with other UK studies (where pregnancy rates are more than three times higher).
Family structure and stability
Three studies examined whether family disruption influenced the likelihood of teenage pregnancy. 13, 15, 16 Two reported that the likelihood of pregnancy was higher among teenagers who did not live with both parents. 13, 16 One reported no significant difference by family type after adjusting for further sociodemographic factors as well as early age (<16) at first intercourse, which was itself significantly associated with teenage pregnancy. 15 Surprisingly, only one small descriptive study reported that the daughter (age 13-19) of a mother who had a teenage conception was more likely to become pregnant as a teenager herself. 19 
Educational factors
Wellings et al. 15 found that among sexually active females, leaving school early (at the minimum school leaving age of 16) was independently associated with pregnancy (resulting in motherhood).
Bonell et al. 14 found that females who disliked school were significantly more likely to report pregnancy (by age 16) compared with those who liked school. This association remained largely unaffected by adjusting for other factors, including expectations (of parenting and education at age 20), confidence (in rejecting unwanted sex and communicating about sex) or knowledge (about emergency contraception timing and contraception services). Notably, though, the association between dislike of school and pregnancy became statistically insignificant only after adjusting for parental employment status, which was itself significantly associated with pregnancy.
In the same study lack of expectation of being in higher education at age 20 was also significantly associated with early pregnancy.
Risky health behaviours
Five studies using univariate analysis investigated the relationship between risk-taking behaviour, lifestyles and teenage pregnancy. 16, 17, [20] [21] [22] One small study found smoking to be associated with pregnancy amongst female teenagers. 22 Two descriptive surveys in Sweden reported that, among sexually active males, those reporting binge drinking, smoking, violence (fighting) or anabolic steroid use were more likely to have made their partners pregnant. 16, 17 Two further descriptive studies found that sexual and risky behaviour tended co-occur with less healthy lifestyle (e.g. drinking, smoking or skipping breakfast), although the studies found no significant association between risk-taking behaviour or lifestyles and an outcome of teenage pregnancy. 20, 21 Care needs to be taken in interpreting these findings, since none of these studies considered possible confounding from other sociodemographic characteristics.
Sexual health knowledge, attitude and behaviour
Bonell et al.
14 found that expectations of parenting by age 20 were significantly associated with the likelihood of teenage pregnancy, although there was no significant relationship between pregnancy and knowledge of timing of emergency contraception and knowledge of access to contraception and sexual health services.
Four studies examined the association between early sexual activity and teenage pregnancy. 15, 17, [23] [24] [25] Two studies found this to be a risk factor. A large UK study demonstrated early age (<16 years) at sexual initiation independently associated with early pregnancy. 15 In the same study, 'sexual competence' at first sex (a composite measure including variables on regret, willingness, autonomy and use of contraceptives), and reporting parents as the main source of information about sex, were not associated with lower early pregnancy rates. One other descriptive study similarly found higher pregnancy rates among females who began having intercourse early (age <15 years). 23 No such relationship was found among sexually active males. Nevertheless, two further descriptive studies reported that, among males, having first date intercourse more than twice, having more than two sexual partners, having had an STI, been a victim of a sexual offence, or non-use of contraceptives, were related to having made their partners pregnant. 16, 17 One study suggested a possible effect of contraceptive failure on teenage pregnancy in Denmark. 26 The study estimated that from 25 to 50% of conceptions occurred despite reported use of contraceptives.
Service accessibility and acceptability
Five studies examined the relationship between service accessibility and teenage pregnancy. [10] [11] [12] 18, 27 These studies mainly suggest that improved access alone may not reduce teenage pregnancy. For example, one study reported that increased distance to youth family planning clinic may be associated with higher conception rates. 10 However, the association was only significant in urban areas up to 10 km away from their nearest clinic. The authors noted that specialized clinics are more likely to be located in cities and town centres, while suburbs (further away from cities) may represent a more affluent area with low pregnancy rates, although the results remained after controlling for deprivation.
McLeod showed in a Scottish study that, while some of the local variation in teenage pregnancy rates may reflect differential access to family planning services, socioeconomic deprivation remains a more important determinant. 11 Paton constructed models based first on the 1984 Gillick ruling, which would have denied access to family planning clinics for teenagers under 16 years in England (until it was overturned in 1985), and based secondly on observed attendance by under 16 years at family planning clinics. 12 No evidence was found that greater access to services reduced regional teenage (<16 years) pregnancy rates, whereas socioeconomic variables such as the proportion of children in care, unemployment rates and lower participation rates in postcompulsory education were significantly associated with teenage pregnancy.
A retrospective study in England found that, compared with non-pregnant teenagers, those who became pregnant were more likely to have consulted their general practice about contraception in the year before conception. 27 A related study also found that lower pregnancy rates were recorded in practices with a female or younger family doctor. 18 
Summary and conclusions
Socioeconomic disadvantage, disrupted family structure and limited education appear to be most consistently related to teenage pregnancy. Many health-compromising lifestyle factors (e.g. risky sexual behaviours, alcohol, drug or tobacco use) were also shown to have some association with teenage pregnancy. They also tended to co-occur; thus the independent effects of these factors remain unclear. Studies reported higher teenage pregnancy in relation to a range of self-reports of sexual behaviour, including early sexual initiation, increasing number of partners and non-use of contraceptives and one report demonstrated earlier age at sexual initiation independently related to teenage pregnancy (at age <18 years). 15 The associations between sexual health knowledge, attitudes and accessibility of services, and lower teenage pregnancy rates are complex with greater uncertainty about strength of any associations. Improving services In all the relationships, it is unclear how the various factors interact with one another, and the descriptive nature of studies included does not allow us to infer causality. The factors associated with teenage pregnancy identified here are rather similar to those found in previous reports and reviews. 28, 29 Furthermore, when we considered a further 20 studies for factors associated with early childbearing (a sub-set of teenage pregnancy that excludes abortion), the factors identified remained largely consistent with those for teenage pregnancy. 30 This is not surprising for socioeconomic disadvantage, since at least in the UK context, teenage conception rates are higher but abortion rates are lower in more deprived areas, 31 and thus, any socioeconomic association is likely to be stronger for early childbearing.
A number of methodological issues need to be considered when interpreting these findings. First, the review is limited by the amount and the quality of published literature on factors associated with the sexual health outcome of teenage pregnancy studied in the EU countries over the last decade. For example, we found few studies that focus on religious influences and ethnic origins. The issue of whether pregnancy was intended or unintended could not be explored fully, although one report demonstrated that those who become pregnant in their teens do express positive attitudes towards early parenting.
14 Second, most of the studies in this review took place in a small number of EU countries (mainly UK and Nordic countries), possibly reducing the generalizability of the findings to other EU countries. The large proportion of studies from a few countries may be due to biases in the electronic databases used, including language or publication bias. Another reason for the relatively large number of UK studies may be that teenage pregnancy is perceived to be more problematic in the UK than the rest of Europe.
Third, many of the studies were of poor quality and also vary widely in terms of design, content and size. This heterogeneity within the studies made it difficult to interpret and summarize key findings, and to explore variation between countries or between age sub-groups. Since few studies examined factors in both males and females, exploration of potential gender differences in factors associated with early pregnancy was also not possible.
Future research with standardized measures and methodologies, especially in new EU member states, will help gain insight into observed international variations in pregnancy rates, and better inform interventions. Furthermore, since many of the risk factors are part of cultural and socioeconomic conditions, they are probably also time dependent and should therefore be updated at regular intervals.
